Reexamination of the theory of fluorescence time dependence owing to rotational diffusion of rigid macromolecules reveals deficiencies or hidden restrictions in each of the previous treatments. The correct master equation has five exponential decay terms, with preexponential factors that depend upon -the diffusion constants and, in a completely symmetrical fashion, upon the orientations of absorbing and emitting dipoles.
If a dye molecule is bound in a definite way to a rigid macromolecule, and an isotropic solution of such molecules is excited by a short pulse of light polarized along a laboratory axis, the fluorescence will be polarized; the polarization anisotropy [r(t) ] will then evolve in time in a way determined by the characteristic reorientation rates of the macromolecule (1) . Although the problem appears to be straightforward, previous treatments have not agreed upon the form of r(t). In a recent paper (2) (1, 4) , and the results of a discontinuous jump model for reorientation (5) all allow for situations where the polarization ratio after the initial pulse is zero, but grows to a maximum and then decays back to zero in time; according to Tao (2), if r(0) = 0, then r(t) = 0 for all time. To resolve these discrepancies, we have carried through an independent solution to the problem and have obtained for r(t) a new expression, which is completely general and which contains as different special subcases corrected versions of the expressions given previously by Lombardi and Dafforn (3) and Tao (2). The formalism and results apply to a wide variety of experiments, not restricted to macromolecule fluorescence polarization decay; full details and discussion will be published later. The purpose of the present communication is to clarify the record by giving our' new expression and briefly comparing it with previous treatments.
Our result for the problem posed by Tao (2) is as follows: [1] where r(t) is the polarization anisotropy (2) 
This expression can be derived by the procedure indicated by Lombardi and Dafforn (3). Our result, however, differs from theirs because we assume one absorption and one emission dipole vector fixed in general directions in the body, whereas special symmetry of either the absorption or emission probability is implicit in their treatment, and indeed was appropriate for the molecules that they considered. This special symmetry is that in which either the absorption or the emission probability (for a given orientation of polarizer or analyzer) is invariant to two-fold rotation of the molecule about each of its principal axes of diffusion. Such symmetry would be provided by averaging 8 of our expressions (each ai = --ai or each ej = -41ei), whereupon the first three decay terms would vanish; the last two terms are identical with the expression of Lombardi and Dafforn (except for a trivial clerical error in their equation).
Tao's derivation (2) 
